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Harvesting methods are an important component of forestry management. Determining the 
impact of harvesting methods on forest environment can help us to do it more eficiently. In this 
paper, the methods, impact andw intensive of three harvesting methods are reviewed. The degree 
of influence was determined by comparing soil microorganisms, soil chemical properties and 
physical properties. The results show that high intensive harvesting methods wil have a high 
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1. Introduction  
 
 Canada has the third largest forest area in the world, reaching 4.02 milion hectares, and 
the forests plays an important role in timber production and the global carbon cycle. According to 
the purpose of harvesting, Canadian forest harvesting can be divided into three types: clear-cuting, 
selective cuting and shelterwood cuting, and the most commonly used way is shelterwood cuting 
and clear-cuting. Those harvesting methods have been widely used in production practice, and 
their impact on forests is quite diferent. This study aims at analyzing the curent forest harvesting 
measures of Canada, and the efects of different harvesting methods on forests and vegetation were 
discussed by reviewing the relevant literature. Based on the current situation of Canadian forest 
system, this study wil summarize the suitable measures for Canadian forest harvesting, and 
provide the appropriate suggestions for the sustainable development of Canadian forests. 
The analysis of this study is based on the folowing three objectives: 
 1. The impact of clear-cuting on the forest environment. 
 2. The impact of shelterwood cuting on the forest environment. 
 3. The impact of selective cuting on the forest environment. 
Clear-cuting refers to harvesting down al the trees in the harvesting area during the 
harvesting period. Researchers found that horizontal strip clearcuting, vertical strip clear-cuting 
and gap strip clear-cuting had obvious efects on the transformation of low-quality stands, and the 
survival rate of trees reached more than 90% (Brose, 2008). The forest ecosystem after selective 
cuting can not only maintain steadily, but also be conducive to the renewal and development of 
the forest, but also efectively avoid natural disasters such as windfal. Shelterwood cuting is 
caried out according to the development process of natural forest regeneration. It not only 
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provides abundant provenances for forest regeneration but also provides beter conditions for seed 
germination, seedling growth, and development of young trees. At the same time, more timber can 
be obtained in a relatively short time (Olsson & Staaf, 2008). 
 The method of this paper is compared to the change of forest structure, productivity and 
forest soil before and after harvesting. The results show that high intensive harvesting methods 
wil have a high damage level to the forest environment. The nutrient content in the soil increases 
immediately after harvest but decreases over time. The physical properties of the soil change 
dramaticaly, and intensive harvesting operations can degrade the soil. A certain degree of 
harvesting can promote the growth of tree diameter and improve stand productivity. The results 
suggest that the harvested area should be regenerated immediately after harvest. First, the increased 
nutrients in the soil can promote the growth of regenerated seedlings, and second, the regeneration 
of seedlings can reduce the loss of nutrients from the soil. Finaly, the seedling regeneration 
process can improve the physical properties of the soil and reduce the damage to the soil by 
harvesting operations. 
2. Efects of harvesting on forest ecosystem 
 
2.1 Efects of logging on forest structure and productivity 
 For the forest ecosystem, there are some relatively stable structural rules within it. Without 
natural or human disturbance, the system structure is relatively stable and sustainable development. 
As a form of disturbance, harvesting changes forest density and tree distribution, which inevitably 
afects forest ecosystem structure and productivity, which is afected by harvesting methods and 
harvesting intensity. 
2.1.1 Efect on Forest Structure 
 Harvesting has a great influence on the structure of the forest. In the growth and  
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development stage of forest, because density of the forest is too high, space of above-ground and 
underground parts is increasingly crowded, the competition between trees is fierce, the 
contradiction between species is fierce, the structure of the forest is chaotic, the primary and 
secondary status is not obvious, resulting in the decline of the overal development of the system 
(Caspersen et al., 2000). Harvesting can efectively aleviate the competition among trees. It makes 
the distribution and utilization of light, water, and nutrients more reasonable, and can efectively 
improve the inter-species, intra-species relationship and ecological environment of trees, optimize 
the forest structure, and a certain degree of harvesting is conducive to the cultivation of large-
diameter timber. Intermediate cuting can highlight the dominant position of the target tree species 
by cuting down diseased trees, poor growth trees, and shrubs, thus making the structure of the 
forest more obvious and the utilization of nutrients and water more rational. The main harvesting, 
as a harvesting method of forest products after maturity, also plays an obvious role in promoting 
the optimization of forest structure (Bradley, Titus & Hogg, 2001). However, when the harvesting 
intensity is too high, the forest density decreases, which increases the invasion opportunities of 
other species and leads to the instability of forest structure, which is not conducive to forest growth. 
Reasonable density structure is very important for forest growth. Combining with the actual 
growth status of the forest, it is one of the main means to promote the good development of forest 
trees to regulate the appropriate forest density structure through harvesting (Morneault et al., 2004). 
The ultimate goal of harvesting and regulating forest structure to distribute nutrients, water, light, 
and other resources reasonably is to improve the overal quality of forests and to achieve economic 
benefits while taking into account ecological benefits. Forests with diferent management 
objectives need diferent forest structures. Forests mainly producing large-diameter timber need 
lower forest density, so they need higher harvesting intensity. But firewood forests mainly 
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producing firewood have lower harvesting intensity and maintain higher forest density (Sagheb-
Talebi & Schütz, 2002). Therefore, only appropriate harvesting intensity can optimize and adjust 
the structure of forests. 
2.1.2 Impact on Forest Productivity 
 As an important form of disturbance and tending measures, harvesting directly afects 
forest quality and productivity, and is directly related to harvesting objectives and intensity. Some 
studies have found that there is a positive corelation between forest productivity and harvesting 
intensity, but excessive harvesting wil lead to the decline of system productivity. The main 
objective of tending and harvesting is to cultivate high-quality forests and prepare for obtaining 
high-quality timber after planting. Within a certain intensity, with the increase of harvesting 
intensity, tending and harvesting can increase the diameter at breast height of the target tree species 
and the volume growth of the individual tree (Paquete, et al, 2006). However, after reaching a 
certain intensity, the positive efect of the volume increase of individual tree cannot compensate 
for the negative efect of the decrease of the number of trees, which leads to the decrease of the 
total volume of the forest. 
 The main objective of the final feling is to harvest forest products. In most cases, excessive 
harvesting wil have a negative impact on forest folow-up productivity, and the degree of impact 
is directly related to the intensity of harvesting. Generaly speaking, the changes of forest canopy 
density are relatively smal under low-intensity harvesting, and the changes of light, temperature, 
and humidity in the forest are mild, which is beneficial to the growth of trees, increase the stock 
and increase the productivity of forests; while the intensive or extremely intensive harvesting 
makes the canopy sparse, the light sharply enhanced, the temperature and humidity change 
dramaticaly, which greatly increases the invasion opportunities of herbaceous plants, the 
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competition of nutrients and so on, and increases the forest productivity. Forest productivity is 
afected (Glöde & Sikström, 2001). Therefore, the appropriate intensity of harvesting for different 
forests is conducive to improving productivity. The forest with different slope zones has diferent 
nutrient, moisture, climate and retention density, and the appropriate harvesting intensity is also 
diferent. The actual situation should be taken into account in the production of harvesting 
operations. 
2.2 Efects of Harvesting on Forest Soil 
 The soil is an important part of the forest ecosystem, and it is the basis for animals and 
plants to survive. At the same time, forest trees react to the soil through transpiration, respiration 
and other metabolic activities, soil microbial activities, liter decomposition, nutrient cycling and 
so on. Harvesting can afect the microenvironment, physical and chemical properties and quality 
of forest soil by changing tree composition and energy distribution in the system. 
2.2.1 Efects of Harvesting on Soil Microorganisms 
 As an important biological factor of soil, soil microorganisms metabolize in soil through 
life activities, and biochemical efects such as oxidation, nitrification, ammoniation, nitrogen 
fixation, and sulfuration occur at al times. It promotes the decomposition of soil organic mater 
and the transformation of nutrients. It is highly sensitive and is one of the most sensitive indicators 
reflecting soil quality, human disturbance and land use change. The "key" and "power" of nutrient 
and energy cycle in the whole ecosystem are also important sources and sinks of soil nutrients 
(Donoso, 2002). In the process of forest harvesting, the distribution, activity, and diversity of soil 
microorganisms wil be afected by the change of microclimate environment in the forest. 
 Relevant studies showed that harvesting had significant efects on soil microbial biomass 
and activity. After harvesting, microbial biomass increased significantly, mainly distributed in the 
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0-20 cm soil layer, especialy in the 0-10 cm soil layer, and microbial activity also increased. After 
harvesting, the ilumination increased, the microclimate in the forest improved, the soil structure 
was stable, the liter accumulated more, the microorganisms decomposing organic mater were 
more, and the microbial activity increased. When the intensity reached a certain level, the soil 
structure was destroyed, the liter under the forest decreased, and the water and nutrient loss 
resulted in the decrease of the number and activity of microorganisms. In addition, some scholars 
have studied the relationship between harvesting and soil microbial species, and found that 
harvesting significantly reduced the diversity of soil microorganisms in forests (Wear & Murray, 
2004), possibly because the microbial species were closely related to soil nutrients and C/N ratio. 
After harvesting, environmental changes such as temperature and humidity of forest land 
accelerated soil nutrient consumption, thus afecting the C/N ratio, thereby afecting soil microbial 
growth. Biodiversity of organisms. 
2.2.2 Efects of Harvesting on Soil Chemical Properties 
 After harvesting, canopy density decreases light intensity increases, temperature, and 
humidity changes. Especialy, high-intensity harvesting exposes the forest surface, increases the 
absorption of solar radiation, leads to the increase of surface temperature, accelerates the 
decomposition of harvesting residues, liter and ground cover. At the same time, the increase in 
water loss and diurnal temperature diference directly afects the physical and chemical properties 
of soil. The efects of harvesting on soil chemical properties are mainly manifested in the changes 
of nutrients and pH values. 
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Figure 2. Total N change (%) after harvesting. 
  Figure 1 and Figure 2 shows that total N and total P changes after harvesting. Total N and 
total P increased immediately after harvesting, and clear cut increased high than selection cut. But 
























Van der Werf, G. et al.  (2009) conducted a harvesting experiment in Larix gmelini forests in 
Daxing'an Mountains. The results showed that harvesting increased the organic mater content by 
40.7% and 20.3%, ammonium nitrogen by 2.1% and 2.0%, total nitrogen by 38.9% and 22.2%, 
respectively. Harvesting also improved the chemical properties and nutrient content of the soil. 
Ploton et al. (2012) carried out experiments on the transformation of low-quality forest in 
Xiaoxing'an Mountains with diferent harvesting intensities. The results showed that the chemical 
properties of the forest changed significantly after harvesting, and the nutrient content was 
significantly higher than that of the control plot. With the passage of time, the diference became 
more and more obvious, and the overal chemical properties of the forest land gradualy improved. 
However, Woodburyet al. (2007) found that the content of organic mater and nutrients decreased 
and the soil pH increased after clear cuting. Therefore, the efects of harvesting on soil chemical 
properties are directly related to harvesting intensity, and high-intensity harvesting may reduce 
soil nutrient content and soil microbial diversity. 
 
 




















 Figure 3 shows that soil PH increased after harvesting, as the forest regenerates, the PH 
wil return to its original level. 
2.2.3 Efect on Soil Physical Properties 
 Soil physical properties mainly include soil bulk density, pore size and water holding 
capacity, which can afect soil chemical properties and the survival of soil microorganisms. Some 
studies have shown that although low-and medium-intensity logging has an impact on soil physical 
properties, but the impact is not significant. Because of the changes of light, temperature, and 
humidity of the forest after logging, combined with the interference of trampling in logging 
operations, soil physical properties have changed to varying degrees. 
 
Figure 4. Soil bulk density change (%) after harvesting. 
 Figure 4 shows that soil bulk density increased after harvesting, The increased percent 
around 0-9%. After harvesting, the soil bulk density of forest land increased slightly, and the other 
indicators were improved. With the increase of harvesting intensity, soil bulk density increases 
gradualy (Amiro et al., 2010), but physical properties such as capilary porosity, non-capilary 






























1995). After reaching a certain harvesting intensity, soil properties such as compaction, drainage, 
and air permeability decrease easily due to the reasons of skidding transportation and soil bareness, 
resulting in soil degradation. Therefore, reasonable harvesting is beneficial to the change in soil 
physical properties. 
2.3 Impacts of harvesting on forest biodiversity 
 Logging has a great impact on the biodiversity of the forest ecosystem, rich biodiversity is 
conducive to the evolution of forest ecosystem function, and is the basic guarantee to maintain the 
balance and stability of the forest ecosystem. In recent years, there have been relatively more 
studies on the impact of logging on the species diversity of understory vegetation. Scientific 
logging has improved the light and other conditions in the forest, resulting in changes in 
microclimate and nutrient in the forest, reduced inter-plant competition, beter growth space for 
species and increased biological diversity (Birdsey & Heath, 1995). A large number of studies 
have shown that both tending and final feling can increase the species diversity of stands, and 
diferent intensities of harvesting lead to varying degrees of changes in species diversity. With the 
increase in harvesting intensity, species diversity first increases and then decreases (Donoso, 2002). 
Harvesting changed the age structure and composition of trees, at the same time changed the Lin 
points of light and other environmental conditions, which is beneficial to the invasion of other 
species, abundant plant species, to improve the species diversity of low-quality forest, when 
harvesting after reaching a certain intensity, the drastic changes in ilumination, makes no longer 
adapt to stand in some species, stand structure damage is too big, the effects on the stability of the 
stand is bigger, lead to some of the original species disappear, although after a long time to recover, 
step by stable stand structure, but the main characteristics of forest stand than before there are stil 
diferences. The diversity of stands also changes (Wear & Muray, 2004). Therefore, excessive 
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human disturbance intensity wil reduce the biological diversity of stands. However, low-intensity 
logging has the least impact on stands, but the change in plant diversity is also smal. Therefore, 
medium-intensity logging is the most beneficial for the improvement of biological diversity of 
stands. 
3. The relationship between forest harvesting and forest regeneration 
 
 The harvesting of mature forests is caled final harvesting. The purpose of corect 
determination of final harvesting method and harvesting amount is not only to obtain wood, but 
also to improve the function of the forest, to ensure the forest renewal after final feling, to form 
mixed multi-layer and different age forest as far as possible, and to realize sustainable management 
of the forest. The final feling and renewal must be regarded as a unity, and even the final feling 
should be regarded as the preparatory work for forest renewal, rather than the acquisition of wood 
as the main purpose (Glöde & Sikström, 2001), which is mainly dependent on the planned 
application of the protection forest or the protection benefit as the renewal method, rather than just 
convenient for forest harvesting and harvesting. 
3.1 Clearcuting 
 Clearcuting is to cut al trees, suitable for al trees are the mature or over-mature stand,  
or need to carry out stand transformation and regeneration tree species stand, after clearcuting 
through artificial or natural regeneration formed by the next generation of forests wil be the same 
age forest. Clearcuting can be divided into strip spacing clear cuting, strip continuous clear 
cuting and block clearcuting. Strip spacing clear cuting is every other belt cuting belt, in a few 
years after the renewal of the cuting belt and then cuting conservation belt; Continuous strip clear 
cuting is one cuting zone folowed by another (Buckley, et al, 1998); Block clear-cuting is only 
block clear-cuting in the case of iregular woodland or forestage or mixed patches. However, it is 
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stil necessary to make the cuting area as narrow as possible and maintain a certain space and time 
interval between the cuting areas, so as to make ful use of the protection and planting of the 
reserved trees. In order to maintain soil and water, the block clear-cuting area shal not exceed 
5hm at a time, and the steep slope and inferior site shal be reduced to 1-3hm (Cronan & Grigal, 
1995).  
3.2 Shelterwood cuting  
 Namely, in a relatively long period of time, cut al mature trees in the same forest land in 
several times (no more than one age grade), and use the reserved wood to provide shade for natural 
seeding and seedling. Shelterwood feling is suitable for forests of the same age or relative of the 
same age when almost al trees have reached the feling age, and the forests formed after feling 
are stil basicaly forests of the same age. Shelterwood thinning can be divided into uniform 
thinning, strip thinning and group thinning (Caspersen et al., 2000).  
3.3 Selection cuting 
 Selection cuting is to cut only a part of the over-mature trees at a time to form and maintain 
the structure of multi-layer uneven-aged forest. The form of selection cuting can be divided into 
group form, individual form or mixed form. Selection cuting is most suitable for multi-layered 
uneven-aged forests, and its natural regeneration is very close to the original forest regeneration 
process. Therefore, selection cuting, especialy the use of individual trees, is the essence of near-
natural forestry. When deciding the final feling mode, we should consider several aspects 
comprehensively (Pothier & Prévost, 1995). First, we should consider the ecological benefits of 
forest types and stands. For example, the main function of forests is to conserve water and soil, 
conserve water resources and protect rare species. We must not clear cuting but selection cuting, 
and create conditions for natural regeneration. Secondly, diferent structural characteristics, such 
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as forest composition, age, origin, canopy density, level, and level alocation, al afect the final 
feling and regeneration mode. If it is uneven-aged multi-layer forest, smal and medium-sized 
trees are precious species, then selective cuting synchronizes with natural regeneration (Wiliams, 
2003); if it is uneven-aged but overmature forest lacking smal and medium-sized trees, smal area 
clear cuting synchronizes with artificial regeneration. Third, make ful use of the regeneration 
ability and characteristics of stand and tree species, if the regeneration under the forest is beter, 
then cary out different degrees of selection cuting and shelterwood cuting; if the seeds of the 
target tree species are easy to disperse and spread, the seedlings are easy to grow, and the seedlings 
grow wel in ful light (such as larch), natural regeneration after clearcuting and artificial 
promotion of natural regeneration can be achieved (Crow, 1998).  
3.4 The contrast of diferent cuting processes 
 The folowing is the detail of diferent cuting process (Hånel, et al, 2010): 
Table 1. The detail of different cuting process. 
Harvesting 
Process 
Ease of Logging Cost Ecological Protection 
Clear-
cuting 
Very easy- When the clear-cut area 
is replanted, the new forest grows up 
uniformly in species and size. This 
makes it much easier to log this 
forest when trees reach maturity in 




If replanting not occur, or if it 
is not successful, it can be 
detrimental. Less desirable 
species may grow, soil may 




More dificult than clear-cuting. 
Seed trees need to be sought out and 
left standing so their seeds can 






This is not as bad for the 
environment as clear-cuting 




Dificult- needs extra time and care 
to ensure the trees are cut in a way 
that doesn’t damage the rest of the 
forest. Also dificult in the long run, 
because it does not alow the 





The least disruptive method to 
the forest environment. 
 
 14 
Where there are natural regeneration conditions and shelterwood cuting and selective cuting sites, 
emphasis should be laid on the use of natural regeneration to form mixed forests of diferent ages 
(Crow, 1998). Artificial regeneration should be adopted in clear cuting sites and places without 
natural regeneration conditions. Of course, in the same forest land, according to specific conditions, 
flexible use of several renewal methods or their combination forms. 
4. Influence of cuting methods on forest regeneration 
 
4.1 Clear cuting 
 Because of dramatic change of the forest environment, there wil be significant changes in 
microclimate, plant and soil conditions, which wil directly afect the success or failure of 
regeneration. The temperature and humidity of the clear-cut area were al higher than that in the 
forest, and the amplitude of variation was increased and the humidity was decreased, making the 
seedlings vulnerable to frost, sunburn, drought, disease and insect damage. However, it was also 
possible to promote the growth of young trees due to the increase of light intensity (Nowacki & 
Abrams, 2004), although sometimes the material was decreased due to the failure of natural 
pruning. Clear-cuting of trees after the initial 1 ~ 2 year, forest vegetation rare but extremely 
unstable, the original forests negative by shelterwood replaced positive for plants, plants within 3 
~ 5 year after clearcuting grass coverage and grassroots intertwining degree increase rapidly, five 
years later to become stable shrubs and grass, make woodland environment change greatly, is not 
conducive to natural regeneration and artificial regeneration. Therefore, clear cuting land renewal 
should be completed in the year or year after logging. Artificial regeneration is generaly used in 
clear cut areas and can be promoted if the natural regeneration of the target tree species is 
guaranteed (Cronan & Grigal, 1995). Manual update is mainly for seedling renewal, and the 
success of seedling renewal is beter. The artificial renewal should make ful use of the existing 
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natural renewal seedlings, which not only shortens the forest growth time but also saves the labor 
cost. It is necessary to cultivate stably mixed forest consciously during artificial regeneration. 
4.2 Shelterwood cuting 
 
 Shelterwood cuting and regeneration are caried out under the shade of some old trees. 
The original cuting is for the benefit of seed-bearing and regeneration. The reserved old trees can 
provide shade protection for the young trees, but when the shade becomes an the obstacle to the 
growth of the young trees, it shal be cut down to complete the process of shelterwood cuting and 
regeneration. In order to facilitate shelterwood cuting and regeneration, the typical shelterwood 
cuting is divided into three steps: preparation cut, seeding cut, removal cut. First, preparatory 
stage is in the mature forest to update the preparation conditions of the cuting, often in crown 
density, canopy, dense forests and was weak, death was thick and hinder in seed germination and 
seedling education stands in line, the first thing to cut to grow not good wood, promoting optimal 
good sturdy trees and ground by decomposition of pick cuting strong degree is as forest wood 
product storage of 25% ~ 30%. The canopy density after logging reached 0.6 ~ 0.7. If the degree 
of stand depression is 0.5 to 0.6, no preparation is required (Caspersen et al., 2000). Seeding cut is 
a regeneration cut that removes al the mature trees provided enough growth space for new 
regeneration. After seeding cut only shelter-trees left in the stand. Planting and cuting can make 
the required seeds fal to the woodland more, and the disturbance of cuting activities to the ground 
cover also increases the chances of seeds and ground cover contact. The cuting intensity was 10% 
~ 25%, and the canopy density was 0.4 to 0.6, to protect the seedlings under the canopy. Sometimes 
a strip or block of land can be prepared to facilitate renewal. If the canopy density is only 0.4 to 
0.5. Enough young trees and seedlings have already been planted in the stands, and may not be cut 
down. At the end stage of new seeding regeneration removal cut wil be used to remove al shelter-
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trees. Depending on the situation, it may be used more than once. Because young trees stil ned a 
certain forest environment, so the woodland stil needs to retain part of the forest to provide shelter. 
The cuting intensity was 10% ~ 25%, and the canopy density was 0.2-0.4. The remove cuting 
depends on the shade tolerance and climate suitability of the sapling, in order to maximize the 
protective efect of the reserved trees and avoid hindering the growth of the sapling. After seeding 
cut, young trees with accelerated growth have acquired the ability to resist sunburn, frost, weeds 
and other hazards. Retaining the shade efect of old trees is no longer beneficial but harmful 
(Nowacki & Abrams, 2008). Therefore, it is necessary to cut down al old trees. 
4.3 Selection cuting 
 
 Natural regeneration of selected cuting sites is very close to the process of natural forest 
regeneration and easy to be successful. The ideal selective cuting stand is a multi-generation 
continuous stand, which has always been selective cuting and has always been updated. In order 
to facilitate forest regeneration and maintain the growth of trees, the principles of selecting cuting 
trees are as folows: leave al AGS trees and remove al UGS trees. The problem of excessive 
selective cuting intensity often exists in production, which makes selective cuting unable to give 
ful play to its due advantages. If the intensity of selective cuting is properly controled, the amount 
of cuting should not exceed the growth between two selective cuting, and the canopy density of 
the cut stand should be kept from 0.6 to 0.7 (Crow, 1998). 
4.4 Different harvesting methods’ impacts on the forest’s regeneration 
 
 Diferent harvesting methods have a diferent disturbance to the forest. Diferent tree 
species showed diferent regeneration efects. Cuting operation mode affects seed source, quantity, 
quality, germination, and life ability, and afects the environment of forest land. Block thinning 
significantly promotes the growth and renewal of seedlings. Because only part of the upper forest 
 17 
is cut down selectively and the provenances of mother trees are preserved, the ilumination 
conditions in the forest can be improved, and the artificial forest window can be formed, which 
not only promotes seed germination and seedling growth but also makes the seedlings sheltered 
by the canopy, which is most beneficial to the regeneration of the community composed of shade-
tolerant tree species. After selective cuting, there was no significant diference between the 
regeneration of mixed forest and that of natural forest. Shelterwood cuting could open the canopy 
several times, which not only improved the germination conditions of seeds but also made the 
growth conditions change, which was beneficial to the regeneration of shade-tolerant tree species. 
Clear-cuting results in drastic changes in environmental conditions, and short of seeds, which is 
not conducive to the rapid regeneration of successive top species. For example, natural forests in 
the Canary Islands cannot be restored to their original structure after 60 years of clear-cuting. 
Shelterwood and selective cuting of Abies fabri forests can achieve good natural regeneration, but 
natural regeneration after clearcuting is generaly dificult. Some studies have shown that clear-
cuting causes temporary nutrient enrichment in soil and promotes the growth of young seedlings 
and trees. In the past few years after clearcuting, fast-growing positive tree species were rapidly 
renewed. With the passage of time, the proportion of shade-tolerant tree species increased and 
entered the main forest layer. The optimum cuting intensity had a parabolic relationship with the 
annual average cumulative growth and the number of regenerated trees. Some scholars also found 
that the cuting intensity of broad-leaved mixed forest was the most appropriate when it was 25%. 
5. Discussion and prospect 
 
 Forests can not only protect the environment as ecological public welfare forests but also 
provide a series of forest products such as wood for human beings. They can not only provide daily 
necessities but also increase income. They are an indispensable part of the human development 
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process. Cuting has a great impact on forest structure, biodiversity, soil quality, and the whole 
forest ecosystem. According to diferent management objectives and stands in diferent growth 
stages and environments, scientific cuting measures can promote the healthy growth of forests. 
But there is a conflict between the unlimited needs of human beings and the limited forest resources. 
A lot of unreasonable cuting ways in order to obtain more forest resources, which caused great 
damage to the forest resources and waste. So strengthening research, scientific and reasonable way 
of deforestation on forest ecosystem protection and economic and social development is 
particularly urgent (Fralish, 2004). In view of this, the folowing aspects should be further studied. 
First, we need to conduct scientific tending and harvesting research on diferent soil conditions, 
management objectives and target tree species. Species-rich resources in our country, the 
geographical environment and climate change is complex, thinning of diferent tree species in 
diferent geographic conditions, time and strength is diferent, way of cuting mainly for the 
domestic present research planting area of the larger part of the traditional forestation tree species, 
and to achieve maximum economic benefits is the management goal (Sutherland, Hale & Hix, 
2000), with good ecological value for many other fine tree species also study is less, the social 
environment to strengthen the construction of ecological civilization in the new period disagrees, 
thus strengthening the balance of multiple tree species in diferent geographical conditions more 
efective scientific and reasonable way of raising the cuting research is necessary. The above 
discussion on the basis of forest harvesting methods confirms the hypothesis proposed in this paper 
to a certain extent. However, due to the high cost of selective feling, it is not used as the main 
interview method in Canada, while what is discussed in this paper is clear feling and gradual 
feling. Selective feling can be used as a supplementary method to increase eficiency. However, 
in addition to the selection of logging methods, studies on the impact of diferent logging methods 
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on forests should also include more considerations, such as logging intensity, climate, biodiversity 
and so on. Based on these factors, the folowing aspects should be further discussed in future 
studies: 
5.1 Research on how to choose right harvesting methods 
 It is necessary for the sustainable development of the forest and the development of the 
economy to study the scientific feeling of diferent soil conditions, management objectives, and 
target tree species. Canadian resource variety, complicated geographical environment and climate 
change, the thinning of diferent tree species in different geographic conditions, time and strength 
is diferent, the ways of harvesting mainly for the domestic present research planting area of the 
larger part of the traditional forestation tree species, and to achieve maximum economic benefits 
is the management goal, with good ecological value for many other fine tree species also study is 
less, the social environment to strengthen the construction of ecological civilization in the new 
period, and thus strengthen the multiple tree species in diferent geographical conditions cover the 
benefit of more scientific and the research on the reasonable ways of harvesting is necessary. 
5.2 Efects of different harvesting methods on forest soil microorganism 
 Forest soil microbial distribution and activity of forest ecosystem in material circulation 
and energy flow is of great significance, at present, the harvesting of forest soil microbial 
distribution and activity of study is less, therefore, further study on the harvesting of forest soil 
microbial distribution and the influence of the reactive mechanism for reasonable forest logging 
has a realistic significance. 
5.3 The influence of harvesting on the stability of the forest ecosystem 
 In recent years, scholars have carried out more and more studies on the impact of 
deforestation on the forest ecosystem, especialy the discussion on deforestation mode is geting 
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deeper and deeper. Although the clear-cuting operation has high efficiency and large harvest, it is 
also of great damage to forest land, easy to cause soil erosion and heavy damage to the environment. 
Researchers generaly agree that selective cuting is conducive to maintaining the efficient and 
sustainable operation of the forest ecosystem. However, selective logging also has obvious 
disadvantages, such as time-consuming, laborious and high cost, which is not conducive to 
mechanized operation. In today's rapidly rising labor cost, selective logging has more prominent 
defects, such as low eficiency and high cost. Therefore, according to forest types and management 
objectives, clear-cuting, shelterwood cuting and selective logging in smal areas may be a more 
rational choice. It is extremely important to further study a reasonable forest harvesting system for 
diferent types of stands. While ensuring the stable and eficient output of forest products, it is also 
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